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Title Of Invention 
Surgical Drill Guide 

Field Of The Invention 

[0001] The present invention relates to an apparatus for performing a 
drilling procedure during surgery. More specifically, the invention relates to an 
apparatus for guiding a drilling member into a bone at a plurality of possible 
angles, achieving a range of tunnel lengths. 

Backcround Of The Invention 

[0002] Today, due to widespread engagement in sports and other 
physical activities, damage to ligaments, cartilage, and tendons in joints has 
become a relatively common phenomenon. Unfortunately, though this 
damage often requires surgical repair, the repair of some of these joints can 
be somewhat difficult. 

[0003] Examples of such ligaments are the cruciate ligaments, the 
anterior cruciate ligament (ACL) and the posterior cruciate ligament (POL). 
These ligaments of the human knee cooperate with other ligaments and soft 
tissue to provide static and dynamic stability to the knee joint. Often, the 
cruciate ligaments are ruptured or torn as a result of physical activity and, 
consequently, various surgical procedures have been developed for 
reconstructing the ACL and PCL, thereby restoring normal function to the 
knee. 

[0004] For instance, many times, when a person's ACL and/or PCL is 
significantly damaged, the knee joint is repaired by substituting a harvested or 
synthetic replacement ligament for the damaged one. In these cases, the 



graft ligament is extended across the interior of the joint and its two opposite 
ends are anchored to the femur and tibia bones. Typically, these procedures 
involve forming tunnels in the femur and tibia bones, then extending the ends 
of the graft ligament, either part way or all the way, through these bone 
tunnels, and then securing these ends to the bones, usually by fastening them 
to either the side walls of the bone tunnels or the exterior surfaces of the 
bones. Once anchored in place, the graft ligament is able to cooperate with 
the surrounding tissues and thereby perform the functions of the damaged 
ACL or PCL. 

[00051 In order to perform these procedures, surgeons typically use a 
drill guide to create the tunnels in the femur and tibia bones. These drill guide 
devices generally include a handle or other support means for holding the 
device next to the patient's body. Typically, these drill guide devices also 
include a "probe" arm having a tip that is adapted to be disposed within the 
knee, often at a location next to what is expected to be one end of the tunnel 
to be drilled (i.e. the spot where the drilling member that drills the tunnel will 
exit the bone). Usually, a guide sleeve is provided for directing a drill, or a 
guidewire for later guiding the drill, into position on the anterior surface of one 
of the bones surrounding the knee joint. This guide sleeve typically has its 
axis more or less aligned to intersect with the aforementioned probe tip and is 
generally slidable or variable in position relative to the support means. 

[0006] In operation, these known drill guide devices are used by first 
placing the probe tip at or near a predetermined location on the bone. Next, 
the drill guide sleeve is adjusted relative to the probe arm so that one end of 
the guide sleeve is directed toward the appropriate position on the anterior 
surface of the bone. Once in place, the probe tip and guide sleeve are locked 
in position relative to each other by various means known in the art, as further 
explained below. Once the guide sleeve is adjusted and locked in position, a 
guidewire, often known as a K-wire, is slid through the guide sleeve and 



advanced through the bone. This K-wire defines the tunnel drilling axis. When 
the K-wire is seated in position on the bone, the drill guide sleeve is unlocked 
and removed, longitudinally, back along the K-wire. The rest of the drill guide 
device is then removed, leaving only the K-wire. At this point, a cannulated 
drill is slid over the K-wire to drill the tunnel in the bone. 

[0007] Due to the complex interdependency between the ACL, the 
PCL, and the other knee ligaments, bones, and tissues, the precise 
positioning of the graft ligament relative to the surrounding bones is critical to 
the successful reconstruction of the knee joint. Specifically, the ability of the 
surgeon to precisely control the positioning and formation of the bone tunnels 
is of particular importance. 

[0008] Accordingly, as noted above, these drill guide devices typically 
include a probe arm and a drill sleeve that are angularly displaceable relative 
to each other. Examples of such devices are disclosed in U.S. Pat. No. 
4,672,957 to Hourahane; U.S. Pat. No. 4,722,331 to Fox; U.S. Pat. No. 
4,781,182 to Purnell et al.; U.S. Pat. No. 5,112,337 to Paulos et al.; U.S. Pat. 
No. 5,154,720 toTrott et al.; and U.S. Pat. No. 5,163,940 to Bourque, U.S. 
Pat. No. 5,330,468 to Burkhart; U.S. Pat. No. 5,350,383 to Schmieding et al.;, 
U.S. Pat. No. 5,458,602 to Goble et al.; U.S. Pat. No. 5,562,664 Durlacher et 
al.; U.S. Pat. No. 5,613,971 to Lower et al.; U.S. Pat No. 5,643,273 to Clark; 
and U.S. Pat. No. 5,968,050 to Torrie, all of which are hereby incorporated 
herein by reference. 

[0009] Typically, the probe arm and the part of the device that holds 
the drill sleeve, such as a handle, are connected by, or one is mounted on the 
other with, a mechanism facilitating this relative angular displacement. In 
most of these devices, this mechanism includes an arcuate piece along 
which, or through which, another piece can be ratcheted or slid, and 
subsequently, tightened or locked in a position where the appropriate angular 



displacement is achieved. Accordingly, the surgeon is able to guide the 
drilling sleeve against the anterior portion of the bone at a variety of angles by 
moving the part of the drill guide holding the sleeve arcuately relative to the 
probe arm. In this way, the operator of the drill guide is able to guide the 
sleeve against the bone at a particular desired angle for a particular surgical 
operation. 

[0010] One disadvantage of these devices, however, is that they 
typically permit a certain degree of toggling. As a result, the accuracy of the 
device is reduced. However, as noted above, due to the complex 
interdependency between the various parts of the knee, precise positioning of 
the guidewire is crucial to a successful procedure. 

[0011] Another disadvantage of these devices is that they tend to be 
difficult to manipulate. Once the probe arm is positioned on the bone, 
unnecessary movement of the device can cause the tip of the arm to change 
position. Moreover, excessive movement can even result in damage to the 
knee. Therefore, once the tip of the arm is in position, the surgeon will want 
to move the device as minimally as possible while selecting the appropriate 
angle for the drill sleeve. However, when using the aforementioned devices, it 
can be difficult for the surgeon, while trying to hold the device steady with one 
hand, to move the drill sleeve portion of the device to the appropriate angle 
and then hold it steady while locking it into position. Moreover, the fact that 
these devices typically employ a number of parts similarly increases the 
likelihood that undesired movement will occur while the device is being locked 
into position against the bone. 

[0012] Another type of device that has been proposed includes a 
body having a plurality of angularly displaced sockets for receiving the probe, 
such as that disclosed in U.S. Patent No. 4,920,958 to Walt et al, which is 
hereby incorporated herein by reference. However, this device has the 



disadvantage that, once the probe has been inserted into the l<nee and 
positioned on the bone, the angle of the wire guide relative to the probe 
cannot be changed without having to withdraw, reinsert, and reposition the 
probe. 

[0013] What is desired, therefore, is an apparatus for guiding a 
drilling member into a bone that is easy to manipulate. What is further desired 
is an apparatus for guiding a drilling member into a bone that reduces 
undesired movement of the device. What is also desired is an apparatus for 
guiding a drilling member into a bone that does not needlessly damage the 
patient's knee. 

Summary Of The Invention 

[0014] Accordingly, It is an object of the present invention to provide 
a surgical drill guide that reduces the amount of toggling experienced by the 
device. 

[0015] It is a further object of the present invention to provide a 
surgical drill guide that facilitates the easy adjustment of the angle for the drill 
sleeve, even after the device has been positioned on a bone. 

[0016] it is yet another object of the present invention to provide a 
surgical drill guide that minimizes the number of parts required to permit 
variable angles for the drill sleeve. 

[0017] To overcome the deficiencies of the prior art and to achieve at 
least some of the objects and advantages listed, the invention comprises a 
surgical drill guide, including a handle having a plurality of sleeve channels, 
each channel having an axis, the axes of at least two of the channels being 
non-parallel with respect to each other, an arm having a first end connected to 



the handle and a second end adapted to contact a bone, and at least one 
sleeve adapted to receive a drilling member, the sleeve being adapted to be 
inserted into the plurality of sleeve channels in the handle, wherein the angle 
of the sleeve with respect to the handle is variable by disposing the sleeve in 
different ones of the plurality of channels. 

[0018] In another embodiment, the invention comprises a surgical 
drill guide, including a handle having a plurality of drill member channels, each 
channel having an axis, the axes of at least two of the channels being non- 
parallel with respect to each other, an arm having a first end connected to the 
handle and a second end adapted to contact a bone, and at least one drilling 
member being adapted to be inserted into any one of the plurality of drill 
member channels in the handle wherein the angle of the drilling member with 
respect to the handle is variable by disposing the drilling member in different 
ones of the plurality of channels. 

Brief Description Of The Drawinas 

[0019] Figure 1 is a perspective view of a surgical drill guide in 
accordance with the present invention. 

[0020] Figure 2 is an exposed elevational view of a portion of the 
handle of the drill guide of Figure 1 . 

[0021] Figure 3A is a partially cross-sectional side view of the locking 
mechanism of the drill guide of Figure 1. 

[0022] Figure 3B is a partially cross-sectional side view of the locking 
mechanism of Figure 3A in a different position. 

[0023] Figure 4 is an exposed elevational view partially in cross- 
section of the drill guide of Figure 1 during the insertion of a K-wire. 
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[0024] Figure 5 is an elevational view of the drill guide of Figure 1 
during the withdrawal of a drill sleeve. 

[0025] Figure 6 Is a perspective view of a portion of the handle of one 
embodiment of the drill guide of Figure 1 . 

Detailed Description Of The Drawings 

[0026] The basic components of one embodiment of a surgical drill 
guide 10 in accordance with the invention are illustrated in Figure 1 . As used 
in the description, the terms "top," "bottom," "upper," "lower," "front" and "rear" 
refer to the objects referenced when in the orientation illustrated in the 
drawings, which orientation is not necessary for achieving the objects of the 
invention. 

[0027] In the embodiment depicted in Figure 1, a probe arm 20 is 
connected to a handle 40. A first end 22 of the arm 20 connects the arm 20 to 
the handle 40, while a second end 24 of the arm 20 is adapted to contact a 
bone. In certain embodiments, the end 24 includes a hook 26 for hooking 
onto a particular anatomical structure, such as, for example, the intercondylar 
notch. In other embodiments, the end 24 has a mark 27 for aligning the arm 
20 with a particular anatomical landmark, such as, for example, the anterior 
horn of the lateral meniscus. Mark 27 may comprise any modification of at 
least one surface of the end 24 that indicates to a surgeon that the arm 20 is 
in the proper location, such as, for example, a line etched via chemical or 
laser means or created with ink. In certain advantageous embodiments, the 
end 24 includes an aperture 28, such as an open ended hole, which serves as 
a target for a drilling member, as is further explained below. 

[0028] The handle 40 includes a plurality of channels 42 for receiving 
at least one drill sleeve 44. At least two of the channels 42 are not parallel 



with respect to each other, such that, when the sleeve 44 is disposed in one 
of the non-parallel channels 42, its longitudinal axis is angularly displaced 
from the longitudinal axis of the sleeve 44 when the sleeve 44 is disposed in 
one of the other non-parallel channels 42. Accordingly, a surgeon using the 
drill guide device is able to select the angle at which to dispose the sleeve 44 
in the handle 40. 

[0029] As shown more clearly in Figure 2, the sleeve 44 has an inner 
diameter defining a hollow space 46 therein. Accordingly, a drilling member 
50, such as, for example, a K-wire, can be inserted into the sleeve 44. 

[0030] In certain advantageous embodiments, a locking mechanism 
60 is disposed in the handle in order to secure the sleeve 44 in the channel 
42, As illustrated more clearly in Figures 3a - 3b, in certain advantageous 
embodiments, the locking mechanism 60 includes a wall member 62 having a 
plurality of apertures 63 that correspond to the plurality of channels 42. The 
sleeve 42 has a plurality of ridges 64 such that, when the wall member 62 is in 
a first position (Figure 3a), the wall member 62 is disposed between at least 
two of the ridges 64, thereby preventing the sleeve 44 from moving 
longitudinally along the channel 42, and thus, the sleeve 44 is locked in place. 
When the wall member 62 is moved to a second position (Figure 3b), the wall 
member 62 moves out from between the ridges 64 and away from the sleeve 
44, such that the wall member 62 no longer obstructs the channel 42 and the 
sleeve 44 is thus free to move longitudinally therein. In certain advantageous 
embodiments, a biasing force maintains the wall member 62 in one of these 
positions and, in order for the wall member 62 to move into the other position, 
a force must be exerted to move the wall member 62 against the bias. In 
some embodiments, this bias is achieved via a resilient element 66, such as, 
for example, a spring. 



[0031] In some advantageous embodiments, the ridges 64 are 
adapted to inhibit longitudinal movement of the sleeve 44 within the channel 
42 in one direction only. In these embodiments, the sleeve 44 may be 
inserted into the channel 42 and advanced therein even when the wall 
member 62 is in the first position. In this way, the wall member 62 and the 
ridges 64 create a ratcheting mechanism by which the sleeve 44 can be 
advanced through the channel 42. 

[0032] Operation of the above described drill guide 1 0 is illustrated 
stepwise in Figures 4-5. Beginning in Figure 4, the surgeon begins by 
inserting the arm 20 into the knee until the hook 26 is disposed against a bone 
90. Next, the surgeon moves the wall member 62 into the second position. In 
certain embodiments, this is accomplished with an actuator 68, such as, for 
example, a push button. When the push button 68 is depressed, and a push 
bar 70 is advanced through the handle 40. The push bar 70 exerts a force on 
the wall member 62, thereby moving the wall member 62 against the bias 
created by the spring 66. When this occurs, the apertures 63 are aligned with 
the plurality of channels 42, and thus, the channels 42 are not obstructed. 
The surgeon then selects the angle at which he or she desires to insert a K- 
wire 50 into the bone 90 and inserts the sleeve 44 into the appropriately 
angled channel 42. 

[0033] Once the sleeve 44 is advanced through the channel 42 to the 
point at which it is positioned against the anterior of the bone 90, the surgeon 
then moves the wall member 62 back into the first position. In the 
embodiment discussed above, this is accomplished by releasing the push 
button 68. Without the push bar 70 exerting a force upon the wall member 62, 
the spring 66 biases the wall member 62 into the first position. When this 
occurs, the wall member 62 engages the ridges 64, locking the sleeve 44 in 
the channel 42. After the sleeve 44 is locked in the channel 42, the K-wire 50 
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is inserted into tlie sleeve 44. Tfie K-wire 50 is tinen advanced into the bone 
90 via drilling or tapping. 

[00341 Referring to Figure 5, once the K-wire 50 is disposed in the 
bone 90, the push button 68 is again depressed, thereby unlocking the sleeve 
44, as described above, and the sleeve 44 is withdrawn from the channel 42. 
The arm 20 is then removed from the knee, and the drill guide is moved away 
from the patient' body. Subsequently, a cannulated drill bit (not shown) is 
placed over the K-wire 50, which guides the drill bit through the bone 90 to 
create the bone tunnel. 

[0035] If, during the surgical procedure, the surgeon changes his or 
her mind with respect to the angle at which to insert the K-wire 50, the 
surgeon can quickly and easily change the angle by unlocking the sleeve 44, 
withdrawing the sleeve 44 from the channel 42, inserting the sleeve 44 into a 
different channel 42, and relocking the sleeve 44 into the new channel 42 as 
described above. 

[0036] Referring again to Figure 1 , in certain advantageous 
embodiments, the handle 40 has a plurality of slots 48 that are in 
communication with the exterior of the handle 40, each of which is sufficiently 
wide to allow the K-wire 50 to pass through it. Each of the channels 42 is in 
communication with at least one slot 48. Accordingly, once the K-wire 50 has 
been inserted into the bone 90, and the sleeve 44 has been withdrawn from 
the handle 40, the drill guide 10 can simply be rotated away from the K-wire 
50 that is still projecting out from the bone 90. As the drill guide 10 is rotated 
away from the K-wire 50, the K-wire 50 simply passes through the slot 48. 
Subsequently, the probe arm 20 can be removed from the knee and the drill 
guide 1 0 can be back away from the patient's body without fear of bumping 
the K-wire 50 while doing so and thereby damaging the K-wire 50 or the bone 
90 in which the K-wire 50 is disposed. 



[0037] As illustrated in Figure 6, in some embodiments, the handle 40 
may further include ancillary channels 80. The channels 80, located 
proximate to the channels 42, can be dimensioned to receive a K-wire without 
the use of the sleeve 44. Accordingly, if, once the surgeon has inserted a K- 
wire 50 into the bone 90 via the sleeve 44, the surgeon realizes that a K-wire 
slightly offset from the existing one is desired, the surgeon can accomplish 
this by simply inserting a K-wire into the ancillary channel 80. 

[0038] In certain embodiments, similar ancillary channels may be 
supplied in the handle to permit separate drilling pins (not shown) to be 
inserted into the bone in order to secure the handle to the bone independently 
of the K-wire 50 disposed in the sleeve 44. In this manner, these additional 
channels allow the surgeon to further stabilize the drill guide. 

[0039] Though a surgeon may have only a single sleeve 44 that he or 
she uses to insert into the different channels 42, or a plurality of sleeves 44 all 
having the same inner diameter, in some embodiments, a plurality of sleeves 
having different inner diameters may be used. In these embodiments, while 
one sleeve would have an inner diameter such that the sleeve is able to 
receive K-wires of a certain threshold thickness, a different sleeve would have 
a different inner diameter. Accordingly, though the surgeon could use any 
individual sleeve with any K-wire having an outer diameter corresponding to 
that particular sleeve's threshold diameter or smaller, the surgeon could 
reduce toggling of the K-wire within the sleeve by selecting a sleeve having an 
inner diameter that corresponds to the outer diameter of the desired K-wire. 
Accordingly, the ability to easily insert and remove sleeves as described 
above also facilitates the selection of sleeves during a procedure that further 
reduces toggling of the K-wires. 

[0040] In other embodiments, instead of using a single sleeve 44 that 
is interchangeably disposable into the different channels 42, a plurality of 
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sleeves 44 may be simultaneously disposed in the plurality of channels 42. In 
these embodiments, even though a surgeon may select the appropriate angle 
for the bone tunnel after the surgical procedure has begun, the surgeon need 
not bother with inserting and locking the sleeve 44 during the procedure, but 
rather, need only insert the K-wire 50 into the appropriate sleeve 44. 
Moreover, such arrangements may be particularly useful during procedures in 
which the surgeon changes his or her mind with respect to the desired angle 
in the middle of the procedure. Because each channel 42 already has a 
sleeve 44 disposed therein, the surgeon need not withdraw and reinsert, and 
unlock and relock, the sleeve 44 during the procedure, which could cause 
undesired movement of the drill guide 10. Accordingly, the drill guide 10, the 
arm 20 of which is already stabilized against the bone 90, and which may 
have even already been used to guide another K-wire 50 Into the bone 90, will 
not experience undesired movement, which could jostle the arm hook 26 or 
the previously inserted K-wIre 50. 

[0041] In some of these embodiments that employ a plurality of 
sleeves 44 simultaneously disposed in the plurality of channels 42, the 
sleeves 44 are connected to each other such that they form a single unit (not 
shown). With this arrangement, an entire set of sleeves 44 can be removed 
from, and a different set of sleeves can be inserted into, the plurality of 
channels 42 quickly and easily. Such arrangements may be particularly 
useful during procedures in which the surgeon changes his or mind with 
respect to the desired thickness of the K-wire 50 during the procedure. In 
such cases, the surgeon can quickly withdraw from the handle 40 a full set of 
sleeves 44 suited for a particular K-wire thickness and replace it with a full set 
of sleeves suited for a different K-wire thickness. In this manner, toggling of 
the K-wire within the sleeve can be reduced while still maintaining both the 
versatility of the alternate drilling angle arrangement and the convenience and 
safety of not having to switch a single sleeve from one channel to another. 
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[0042] It should be noted that, while an arrangement ennploying a 
sleeve and locking mechanism is generally desired, other arrangements are 
possible. For example, in certain embodiments, both the channels 42 and the 
sleeve 44 are threaded. In these embodiments, the sleeve 44 is simply 
screwed into the desired channel 42. In certain other embodiments, the 
drilling member 50 itself can be disposed into the channels 42. 

[0043] It should be understood that the foregoing is illustrative and 
not limiting, and that obvious modifications may be made by those skilled in 
the art without departing from the spirit of the invention. Accordingly, 
reference should be made primarily to the accompanying claims, rather than 
the foregoing specification, to determine the scope of the invention. 



